APPARATUS AND METHOD OF REALIZING LINK ACCESS CONTROL 
PROTOCOL FOR IP ISIULTICASTING PACKET TRANSMISSION IN A 
MOBILE COMMUNICATION NETWORK 

BACKGROUND OF THE INVENTION 

1. Field of the Tnvention 

The present inventioxi relates to an apparatus and method of reali2nTig a link 
access control protocol between a mobile temainal aad abase station for IP MJB packet 
transmission in a mobile communication network, by which an LP M/B packet data, 
which is received via the Internet, can be transmitted into a number of mobile terminals 
via one node- 

2. Description of the Related Art 

The IMT~2000 basically provides both of line and packet modes, i.e. the line 
mode for a real time service such as audio and the packet mode a service which does not 
require real time such as data. However, the inefficiency of the IMT-2000 network 
having both of packet and line networks and the inefficiency of using radio resources in 
line switching incur a movement integrating the next generation mobile communication 
network into a packet-based IP network or ALL-IP network by major next generation 
mobile communication standardization organizations such as the 3GFPs. 

The AIMP network uses the IP in all transmission from a terminal up to the 
core. It is expected that the ALL-ff network will be driven into a form evolved from 
the conventional mobile communication networks for compatibility with the current 
networks. The 3GPP defines the ALL-IP core network as "a core network of the 



Release 2000 using the IP in transroitting all of user data and signals." The 3GPP2 
defines the ALL-IP core T^et^;^^ork as "an IP-based network using the iP in transmitting 
user data and signals between all network entities including a terminal." 

The AU-IP network has an open structure in the form of a data netv^'^ork so that 
5 various sendees, in particular, IP-bascd sei-vices which will develop in the future can be 
effectively introduced and integral maintenance using the IP can be carried out in low 
price. Further, using the IP provides simple services regardless of access means such 
as PSTN, LAN, PTIPERLAN, Cable Network and Radio Network while effectively 
establishing M/B services. 

Fig- 1 is a schematic diagram illustrating a mobile communication network 
st-ucture for an access service of an Internet packet data. 

Referring to Fig. L tiie mobile communication network is comprised of a server 
102 located in the Internet 100 for a packet data server; a router 104 for routing; a 
carrier's mtranet 106 including a Home Agent (HA) acting as a gate way for access of a 
15 mobile IP user and an Authentication, Authorization and Accounting (AAA) server for 
performing functions of authentication, authorization and accounting about the user; a 
Mobile Switching Center (MSQA^isitor Location Register (VLR) 120; Packet Data 
Serving Nodes (PDSN) 1 12 acting as an interface between two networks such as a 
Radio Access Network (RAN) 1 10 and a DCN; a base station system 114 for allocatmg 
20 and managing radio resources and perfoiming a packet access service; and a mobile 
tenninal 116 for radio packet communication connected to a mobile computing device 
and the like. 

The base station system 114 includes a Base Transmission Station (BTS) for 
radio call access of the mobile terminal, a Base Station Controller (BSC) for controUing 
25 the BTS and a Packet Control Function (PCF) for connecting to a Packet Data Serving 
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Node (PDSN) to provide a packet service. 

Hereinafter description will be made in reference to the accorapanying 
drawings. 

Referring to Fig. 1, the mobile computing device such as a notebook computer 
5 and the mobile terminal 116, to which a radio data communication is supported, are 
required for the internet access service of the packet data in such a mobile 
communication network, A cable for connecting between tlie mobile computing 
device and the mobile terminal is also necessary. The cable is connected to a serial 
port of the mobile computing device. Then, only setting a comiccting program and a 
10 computer network enables the radio data communication of the mobile computer; 

The mobile terminal 116 is radio linked with the BTS for radio call access and 
the BSC/PCF of the base station system 114, and Point-to-Point Protocol (PPP) linked 
with the packet data serving node 112, 

The MSCA^LR 120 communicates with the base station system 1 14 to execute 
15 functions including movability controL call control, radio resource allocated-state 
control and wire network connection control about the mobile tenrdnal 1 16 by using the 
BTS/BSC/packet controller. Further, the MSCA^LR 120 communicates with a 
PSTN/PCS/PLMN 124 and a Home Location Register (HLR)/Authentication Center 
(AUG) 122. 

20 hi such a mobile communication network, an IP Multicasting/Broadcasting 

(M/B) packet data is transmitted in a one-to-multi-mode into the mobile temiinal from 
an IP M/B server 1 08 located m the carrier's intranet 1 06, 

Bach of the PDSNl and PDSN2 112 receives an M/B IP datagi-am or message 
from the server or host 102 located in the Internet 100 and the IP M/B server 108, 

25 Then, the PDSNl and PDSN2 112 execute multicasting, i.e., transmission of 
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the same packet into a specific subnet in a network address or broadcasting, i.e., 
transmission of a data packet into all nodes in the network. 

For the pxixpose of this, the mobile terminal 116 visits the PDSNl and PDSN2 
1 1 2 to establish a PPP link. 
5 The PDSNl and PDSN2 112 respectively transmit the broadcasting message 

into the established mobile tenninal 116 %da the PPP link established by the mobile 
terminal 116. 

A channel is allocated to transmit each PPP datagram firom the each PDSN 1 12 
up to the mobile terminal 116. 
10 Every mobile tenninal 116 respectively visits the each PDSN 1 12 to establish 

the PPP link for the M/B packet data service, and the M/B message is transmitted via 
the established PPP hnk. Therefore, the channeJ for transmitting the PPP datagram is 
respectively allocated to the every mobile terminal 1 1 6, thereby wasting channel 
resources by a large amount. 

15 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been devised to solve the foregoing 
problems. 

20 It is therefore an object of the invention to provide an apparatus and method of 

realizirjg a link access control protocol between a mobile terminal and a BSC for IP 
M/B packet transmission in a mobile conmiunication network, in which a Media Access 
Control (MAC) protocol for effectively transferring an IP M/B packet between a BTS 
and the mobile teiminal is realized as a Celhilar IP M/B MAC Protocol (CIBP) so that a 

25 data received in a ph^'sical data is transferred into an upper data layer. 
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It is another object of the mvention to provide an apparatus and method of 
realizing a link access control protocol between a mobile terminal and a BSC for IP 
M/B packet transmission in a mobile communication network, in which a Liiik Access 
Controller (LAC) is provided over an MAC to segment and assemble an IP M/B packet 
5 data so that Lhe sizes of various MAC frames can be freely managed according to 
channel conditions of a radio range between the BTS/BSC and the mobile terminal. 

It is further another object of the invention to provide an apparatus and method 
of realizing a link access control protocol between a mobile terminal and a BSC for TP 
M/B packet transmission in a mobile connnunication network, in which a 

10 re-transmission protocol is realized based upon a re-transniission request message NAK 
between a BTS and the mobile temiinal so that a M/B packet data ca be perfectly 
transmitted in a radio link. 

In accordance witli a preferred embodiment of the invention to obtain the 
foregoing objects, an apparatus of realizing a link access control protocol for IP 

15 molticasting/broadcastitig (M/B) transmission ia a mobile communication network 
compiises: a packet data serving node (PDSN) for receiving an IP M/B packet from an 
IP M/B packet server or an Internet host and transmitting the IP M/B packet after 
converting into a transmission format; a base station system including a base station 
controller/ packet controller function (BSC/PCF) and a base transmission station (BTS), 

20 the BSC/PCF receiving the IP M/B packet from the PDSN, converting the TP M/B 
packet into a cellular M/B request message and transmitting the cellular M/B request 
message into the BTS under the control, and the BTS receiving the IP M/B packet from 
the BSC, segmenting the IP M/B packet into a radio frame size and transmitting radio 
frames of TP M/B packet; a mobile temjixial for receiving and assembling the segmented 

25 radio frames of TP M/B packet, transmitted from the BTS by radio, to form the ff M/B 
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packet; and a M/B link access control means based upon a re-transTnission request 
message for firame transmission confirmation on the radio link bet\N''een the mobile 

teiminal and the BTS/BSC. 

The BTS/BSC includes a LAC sub-layer including a link access controller 
(LAC) for storing the IP M/B packet, received irom the BSC/PCF, into an internal 
buffer, and segmenting the IP M/B packet into a radio packet frame size necessary to a 
cellul^ir IP multicast MAC protocol (CIBP); and a medium access control (MAC) 
sub-layer for transmitting a CIBP service data unit (SDU), received from the CIBP at a 
lower layer of the LAC, into the mobile terminal via a pliysical layer. 

The LAC allocates sequence numbers to the radio packet frames of the 
segmented IP M/B packet, and transfers the CIBP SDU into the CIBP. 

The LAC transmits the sequence number of a CIBP SDU corresponding to tlie 
re-transmission request message upon receiving the re-transmission request message^ 
when receiving the re-transmission request message by using a signaling link access 
controller for receiving the re-transmission request message of a specific radio packet 
frame from the mobile terminaL 

The LAC transmits a specific CIBP SDU, deletes the CIBP SDU if a 
re-transniission request message is not received when a radio packet frame time has 
lapsed after ti'ansmitting the CIBP SDU to process a new IP M/B packet. 

The mobile temiinal includes an ISIAC sub-layer with a physical layer for 
receiving the radio packet frames transmitted from the BTS, and a cellular IP multicast 
MAC protocol (CTBP) for transferring the received radio packet frames as a CIBP SDU 
into an. upper layer; and an LAC sub-layer for assembling _data in the CIBP SDU 
transferred from the MAC sub-layer to form the IP M/B packet and transferring the LP 
M/B packet into an upper data layer. 

The LAC inspects if the transferred CIBP SDU is received in the unit of the IP 
M/B packet, and transmits the re-transmission request message for the sequence number 
of the CIBP SDU, which is not received, via a signaling LAC into an LAC of the BTS. 

In accordance with a preferred embodiment of the invention to obtain the 
foregoing objects, a metliod of realizing a link access control protocol for IP M/B 
packet transmission in a mobile communication network, the method comprising the 
steps of receiving by an LAC of a BTS/BSC an Internet IP M/B packet transferred via a 



BSC/PCF froTTi an Internet host and a multicasling server, storing the Internet IP M/B 
packet into an internal buffer, and segmenting the Internet IP M/B packet into a radio 
packet frame size; adding sequence numbers to the segmented radio packet frames and 
transmitting a CIBP SDU into a mobile terminal; and assembling, in the mobile 
terminal, the CIBP SDU for the received radio packet frames and forming the IP M/B 
packet and transferring the formed IP M/B packet into an upper layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram illustrating a mobile communication network for 
an access service of an Internet packet data; 

Fig. 2 is a layer structure illustrating a protocol in a mobile terminal in an 
apparatus of reahzing a link access control protocol for IP M/B packet transmission in a 
mobile commnnication network in accordance with an. embodiment of the invention; 

Fig. 3 is a flow chart illustrating a method of realizing a link access control 
protocol in a terminal/terminal controller for IP M/B packet transmission in a mobile 
communication network in accoixiance with an embodiment of the invention; and 

Fig, 4 is a flow chart illustrating a metliod of reahzing a linlc access control 
protocol in a mobile terminal for IP M/B packet transmission in a mobile 
communication network in accordance with an embodiment ofthc invention, 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 shows the structure of an apparatus of realizing a Imir access control 
protocol for IP M/B packet transmission in a mobile commnnication network in 
accordance with an embodiment of the invention, and Fig. 2 shows a protocol layer 
structure in a mobile terminal in the apparatus of realizing a link access control protocol 



for TP M/B packet transmission in the mobile coranixinication network in accordance 
with the embodimeTit of the invention. 

Referring to Fig. 1^ the mobile communication network is comprised of a 
PDSN 112 for receiving an IP M/B packet from an IP M/B server 108 or host of the 
Internet 100 and multicasting/broadcasting the IP M/B packet converted into a 
transmission format; a station system 1 14 constituted of a BSC/PCF for receiving the IP 
M/B packet from the PDSN 112, converting the received IP M/B packet into an DP 
multimedia request message and transmitting the message into a controlled area, and a 
BSC for receiving the cellular M/B request message from the BSC/PCF and 
transmitting tbe message into an M/B channel based upon header information; a mobile 
terminal 116 for transferring the cellular M/B packet, which is received via the M/B 
chaimel of the base station system, into a higher IP M/B layer. 

Fig. 2 is a layer structure illustrating an LAC protocol layer in a mobile 
terminal, in whicli the layer structure corresponds to that of the BTS. 

'Refeiiing to Fig. 2, the layers comprise a physical layer 210^ a Media Access 
Control (MAC) sublayer 220, a Link Access Control (LAC) sublayer 230 and upper 
layers. 

In reference to the accompanying drawings, the following description will 
present the apparatus and method of realizing the M/B LAC protocol for radio TP M/B 
packet transmission among the mobile terminal, the BTS and the BSC in the mobile 
commumication network having the foregoing structure. 

Referring to Fig. 1, when an TP M/B service is provided from the IP M/B server 
lOS or the host of the Internet for multicasting/broadcasting of an Internet TP data, the 
PDSN 112 receives the IP M/B packet transmitted from the TP M/B server 108 or the 
Internet host. 
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The PDSN 112 transmits the receiving M/B packet into the PCF of the base 
station system 114, in wliich the M/B packet has a body data as a PPP frame data and 
the IP M/B identifier indicated as a protocol identifier. 

The BSC/PCF of the base station system 114 transfers the received JP M/B 
5 message hito the corresponding BTS after converting into an IP M/B request message. 

When the BTS of the base station system transfers an M/B packet message into 
the mobile lemiinal 116 via a radio M/B channel based upon header information of the 
IP M/B request, the mobile temiinal 116 transfers the M/B packet message received via 
the MJB channel into the upper M/B layers. 

10 The protocol layer staicture as shown in Fig, 2 is provided in order to 

effectively transfer the cellular M/B packet between the BTS of the base station system 
and the mobile tenninai 116. Fig. 2 show^s the LAC layer structure in the mobile 
communication structure 1 1 6, in which protocol layer stmcture of the BTS/BSC is 
symmetric to tliat of the terminal. 

1 5 An M/B Link. Access Conti'oller (LAC) is provided in the M/B LAC sublayer of 

tlie BTS/BSC. The Ivd/B LAC stores the IP M/B packet data, received from the 
BSC/PCF, into an internal temporary buffer; adds sequence numbers to the IP M/B 
packet data, segmented into a radio frame si2;e necessary to a lower CIBP; and transfers 
a CEBP Service Data Unit (SDU) into a CIBP of an MAC sublayer as a lower layer. A 

20 CIBP SDU of a MAC layer executes transmission into the mobile terminal via an M/B 
channel of the physical layer. 

The M/B LAC of the BTS/PCF executes re-transmission about a sequence 
frame of the corresponding CIBP SDU when the re-transmission request message NAK 
of the mobile terminal is received from a signaUng LAC. There is no more 

25 re-transmission request message NAK when a predetermined radio firame time has 
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elapsed after the transmission, tie M/B LAC of the BTS cancels the CIBP SDU 
received from the network and stored in the buffer and processes a new received M/B IP 
data. 

Refening to the operation of the mobile terminal, with the data received into 
5 the M/B channel in the physical layer, an WB LAC 231 in the LAC sublayer 230 
assembles the data of the CIBP SDU^ received from the CIBP 221 of the lower MAC 
sublayer 220, to form the IP M/B packet. The fonned IP M/B packet is transfeired 
into upper layers 240 as an application packet. 

The M/B LAC 23 1 of the mobile terminal inspects receiving in the unit of tlie 
10 IP M/B packet. If any CIBP SDU is not received, the re-transmission request message 
NAK is transmitted by transmitting the sequence number of the CIPB SDU, which is 
not received, into the M/B LAC 231 of the BTS/BSC, 

The BTS transmits the IP M/B packet, segmented into the radio packet frame 
size, and the mobile teiminal 116 assembles the radio packet frames, and the BTS and 
15 the mobile teiminal 116 ensure transmission in tiie radio range with the radio LAC 
protocoJ using the sequence numbers added to the radio packet frames. 

Fig. 3 is a flow chart illustrating operation procedures in the BTS. 

Referring to Fig. 3, the M/B LAC provided in the LAC sublayer of the BTS in 
the bass station system receives the IP M/B packet data transmitted from the BSC/PCF 
20 in step 301. The IP packet data is stored in the intemal temporary buffer in S3 02, 
The IP M/B packet is segmented into the radio frame size necessary to the CIBP and 
added with the sequence numbers for transfer as the CTBP of the MAC sublayer 
ftinctioning as the lower layer in S303. Tlie CIBP SDU is transferred into tlie CIBP in 
S304, 

^5 The CIBP SDU segmented into the radio frame size is transmitted into the 
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mobile teiminal via the M/B chamel of the physical layer throagh a common channel 
multiplex sublayer in S305, 

When the CIBF SDU is transmitted, the LAC sublayer of the BTS eonfirms 
from the signaling LAC if ttie re-ti'ansraission request message NAK is received from 
5 the mobile terminal in S306. 

If it is confirmed that the rc-transmtssion request message NAK is received, the 
corresponding CIBP SDU is re-transmitted into the corresponding mobile terminal in 
S307. Tf the re-traxisniission request message NAK is not received when a specific 
radio frame time has elapsed, the M/B LAC of the BTS cancels the ClBP SDU stored in 
10 the buffer of the IP M/B packet received from the network in step 8308^ and processes a 
new received TP M/B packet in S303. 
\f Operation procedures in the mobile terminal after receiving the radio IP M/B 

ITi packet are described in reference to Figs. 2 and 4. 

1^ The IP M/B packet transmitted from the BTS/BSC is received into the M/B 

;y 15 channel of the physical layer 210 and into the CIBP 221 of the MAC sublayer 220 m 
8401. The CIBP 221 transfers the received CIBP SDU into the M/B LAC 231 of the 
upper LAC sublayer 230. 

The M/B LAC 231 in the upper LAC sublayer 230 corresponds to the M/B 
LAC of the BTS and assembles the data of tiie CIBP SDU received from the CIBP- 221 
20 of the lower MAC sublayer 220 to form the TP M/B packet in S402. 

The M/B LAC 231 of the mobile teiminal inspects receiving in the unit of the 
IP M/B packet in S403, If any CIBP SDU is not received, the re-transmission request 
message NAK about the CIBP SDU, which is not received, is fransmitted into the M/B 
LAC of the BTS via the signahng LAC 232 m S405. 
25 A signal of the re-transmission request message NAK of the M/B LAC 231, 



11 



wHch processes transmission/receiving of the IP M/B packet, is transferred via the 
signaling LAC 232 into the LAC sublayer 230 of the protocol layer inside the BTS and 
the mobile terminal This provides a function of transferring the re-transmission 
rcqnest signal for ensuring radio transmission. 

When aie IP M/B packet is fonned, the M/B LAC 231 transfers tlie M/B 
application packet into the nppcr data layer 240 in S406. 

Tji accordance with the invention as described hereiabefore, the CTB? is realized 
ID the MAC protocol and the LAC layer over tlie MAC layer so that the IP M/B data 
received from the Internet can be effectively transferred into the mobile terminal. The 
mobile terminal need not respectively visit the serving PDSN thereby avoiding the 
waste of the resources. On BTS can transmit the same Internet data into a number of 
mobile terminals. 

The LAC layer protocol for trausmitting/receiviug the cellular M/B packet 
between the BTS and the mobile terminal is realized in an upper layer over the MAC 
layer so that the sizes of the MAC frames can be managed freely according to the 
channel conditions of the radio range. 

Further, the re-transmission protocol based upon the re-transmission request is 
realized in M/B data transmission between the BTS and the mobile temiinal, thereby 
enhancing the reliability of the IP M/B data in the radio linlc. 
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